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OPTICAL ELEMENT FOR A HIGH MOUNTED STOP LAMP WITH AN LED 

LIGHT SOURCE 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

The invention relates to electric lamps and particularly to electric lamps using 
LEDs as light sources. More particularly the invention is concerned with optical element 
for use in a vehicle high mounted stop lamp with an LED as a light source. 

2. DESCRIPTION OF THE RELATED ART INCLUDING 
INFORMATION DISCLOSED UNDER 37 CFR 1.97 AND 1.98 

Current LED based center high mounted stop lamps (CHMSLs) use from 4 to 24 
LED's depending on the their efficiency. The lamp cost is substantially determined by the 
number of LEDs used, so there is a need to reduce the number of LED needed in the 
lamp. One LED would be ideal. On the other hand there is a legal requirement that the 
available light from the CHMSL be dispersed over an area. This is so that viewers are 
not blinded by a point source, and also to assure human detection and shorten the 
response time, results that occur with a large area of illumination. There is then a need to 
meet the minimal standards for area and illumination for CHMSLs. 

A simple solution is to install a single bright LED in a parabolic reflector. The 
depth and diameter of the reflector would be substantial, and therefore impractical for the 
typical preferred mounting sites on the window or in the vehicle body wall. The main 
problem is the depth required for such a design. There is then a need for relatively flat 
optical element that functions as a CHMSL. 

BRIEF SUMMARY OF THE INVENTION 

An optical element for use in an LED illuminated high mounted stop lamp may be 
constructed as a light transmissive dome defining a cavity having an axis extending in a 
forward direction, the cavity having sufficient volume to enclose an LED light source, the 
dome having refractive elements directing a first portion of the light emitted from an 
axially located LED in a direction generally parallel to the forward direction, and 
otherwise towards a field to be illuminated; and at least one light guide positioned 
adjacent the dome to receive a second portion of the light emitted by the LED, the light 
guide extending transversely to the axis and including one or more light directing 
elements offset from the dome in the direction transverse to the axis to redirect the second 
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portion of light transversely, generally parallel to the forward direction and otherwise to 
the field to be illuminated. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

FIG. 1 shows a front view of an optical element for use in a center high mounted 
stop lamp (CHMSL) using a single LED light source. 

FIG. 2 shows a cross sectional view of the preferred optical element of FIG. 1. 

DETAILED DESCRIPTION OF THE INVENTION 

An optical element 10 for use in a high mounted stop lamp may be made with a light 
transmissive dome 12, and a side mounted lightguide 14. 

The optical element is designed to receive a centrally located LED 16. The LED is 
to be located on the axis 18 of the dome 12 and is expected to emit light radially in the 
direction of the dome 12 and the lightguide 14. A single LED light source must provide 
sufficient light to illuminate the cross sectional area of the dome 12 and the lightguide 14 
to 25 candelas or more, while the combined areas of the dome 12 and lightguide 14, when 
viewed axially must have an area of 2904 square millimeters or more. The LED may be 
mounted on a supporting circuit board or back plate. The backplate may include 
electrical connections for electrically joining the LED light source to a power supply, and 
mechanical connections or guides for positioning and closing with cover lens, the optical 
element, or other elements as may be convenient. The optical element may be 
sandwiched between the cover lens and the backplate by methods known in the art. 

The LED light source 12 is to be centrally enclosed by a light transmissive dome 12. 
The dome 12 has axis 18 that points generally in a forward direction to the field to be 
illuminated. The dome 12 has a rightside direction 20 and a leftside direction 22, each 
side direction 20, 22 being transverse to the axis 18 and in opposite directions one from 
the other. The dome 12 further having refractive features to disperse light received from 
the LED 16 in the proper directions to the field to be illuminated. The preferred dome 12 
is molded plastic (clear or colored, for example red) as may be convenient. The preferred 
dome 12 is molded with refractive facets formed in the interior surface to direct the 
received light in the proper directions. The preferred dome 12 is molded with Fresnel 
type bands 24 formed on the interior surface of the dome 12. In a first region 26, from 
the crown 28 of the dome 12 (90 degrees) to about 30 degrees, the facets are designed to 
direct a first portion of light from the LED 12 generally in a forward direction 27 in a 



-2- 



D 02-4-194 



PATENT 



relatively narrow beam. It is understood that there may be a spread angle from the 
absolutely parallel to the axis, but such spread light is otherwise in the direction of the 
field to be illuminated. 

In a second region 30 about from 30 degrees to 0 degrees from the side directions 
(20, 22), the dome wall (with or without facets) is designed to direct, or transmit a second 
portion of the light from the LED 16 to be approximately transverse to the axis 18, and to 
otherwise generally parallel the rightside direction 20 or the leftside direction 22 as the 
case may be. Again, it is understood there may be some spread from absolutely parallel. 

Abutting along the exterior of the dome 12, or co-formed with the dome 12 is at 
least one lightguide 14. The lightguide 14 is positioned to receive light from the exterior 
or side of the dome 12 in the second region. The lightguide 14 may be a flat plate of light 
transmissive material, having a rear wall 32 and a forward wall 34 defining a sufficient 
thickness 36 to cover the region 30 of the emitted light from the dome 12 exterior along 
the second projection region 30. The exterior edge of the lightguide 14 is defined by one 
or more sidewalls 38. In a preferred embodiment two side walls and a diameter of the 
dome define a sharply point isosceles triangle when viewed axially, FIG. 1. The 
lightguide then extends sideways from the dome 12. 

The lightguide 14 is manufactured to have a number to light reflecting elements, 
which may be polished or coated sidewalls, or similar reflective edge features. In the 
preferred embodiment the sidewalls- 38 have refractive features to project the second 
portion of the light, that portion received by the lightguide 14, in forward direction 40, or 
otherwise towards the field to be illuminated. For example the sidewalls 38 may be 
beveled. The beveled sidewalls 38 then produce a relatively strong outline for the 
lightguide 14 image. The lightguide 14 may also be formed with internal or rear wall 32 
light reflecting features or a combination thereof so that a large portion if not all of the 
light received from the dome 12 into the lightguide is reflected forward, generally in the 
direction of the field to be illuminated. The preferred rear wall 32 is formed with a 
diffusing surface, which may be a roughened surface, a stair casing or a hill and valley 
type structure. Such light diffusing features are known in the art of lightguides. The 
particular diffusing surface is felt to be a matter of design choice. It is only relevant that 
the second portion of light generally be reflected forward 40. The lightguide 14 may also 
be formed with a narrowing of the plate thickness 36 to progressively subject the received 
second portion of light to successive diffusing features. The image of the lightguide 14 as 
viewed axially from the field to be illuminated may have any convenient shape. It is only 
expected that the dome 12 and lightguide 14 in cross-section have sufficient cross- 
sectional area to meet or exceed the standard for image area size. The current images size 
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required in the United States for CHMSLs is 2904 millimeters square. In the preferred 
embodiment, the lightguide has right and left side sections that are symmetric, with each 
approximately the shape of an elongated (high aspect) isosceles triangle. Their respective 
base sides are carved out to abut or merge with a perimeter of the dome. The rightside 
lightguide 14 is positioned adjacent the rightside of the dome 12 to receive light emitted 
by the LED 12, The lightguide 14 may be. mechanically butted to the exterior of the dome 
12 or may be co-formed with the dome 12 as a common plastic molding, either in clear or 
colored plastic. Co-forming the pieces increases light transmission by eliminating 
reflection surfaces. 

A similar leftside lightguide 42 may be positioned adjacent the leftside of the dome 
12 to receive light emitted by the LED that is directed transversely from the dome 12 in 
the left direction. The leftside lightguide 42 including light directing elements redirect 
leftside refracted light towards the field to be illuminated. In this way, the rightside and 
leftside lightguides (14, 42) may be symmetric wings on each side of the central dome 12. 
It is understood that the right and leftside lightguides (14, 42) may be rectangular or have 
other convenient shapes providing and illuminated, approximately rectangular or lozenge 
shape image with the dome 12 forming the center region of the image. The resulting 
CHMSL then has an elongated, rectangular form that may be mounted in the horizontal 
direction, providing the proper illumination and image size while being substantially flat 
or having a minimal overall thickness, and requiring only one LED for the illumination. 

The dome 12 and the lightguide may be captured between a cover lens and a 
backplate. Appropriate conforming steps, ledges, bosses or similar coupling features may 
be formed on the interiors of the cover lens and backplate to locate and capture the 
lightguide in proper position. In one embodiment the optical element was made from a 
clear plastic and had the form two elongated triangles butted to a central dome. The 
overall dimensions were 37.6 cm wide, 5 cm high and about 1.9 cm thick. The dome had 
a 3.3 cm outside diameter, a 2.9 centimeter inside diameter, with 16 Fresnel facet bands. 
The Fresnel bands extended from the peak of the dome over an angle of about 70 degrees. 
The lightguide portion was co-molded with the dome and had a thickness of 0.5 cm. The 
outside walls of the lightguide portion were beveled at 45 degrees. The back wall was 
frosted. 

While there have been shown and described what are at present considered to be the 
preferred embodiments of the invention, it will be apparent to those skilled in the art that 
various changes and modifications can be made herein without departing from the scope 
of the invention defined by the appended claims. 



